Abstract. In this paper we propose a DOA estimation method by combining propagator method (PM) algorithm for co-prime L-shaped arrays. The array contains two uniform L-shaped arrays with the minimum inter-element spacing larger than the half-wavelength, which will cause phase ambiguity. Utilizing the co-prime relationship between each decomposed array can eliminate phase ambiguity. With PM algorithm, we avoid peak searching and eigenvalue decomposition of received signal covariance matrix, which have a low computational complexity. Compared with the typical L-shaped arrays which have the same amount of array elements, the proposed method for co-prime L-shaped arrays have a better 2D-DOA estimation performance and a low computational cost. Extensive simulation results demonstrate the effectiveness of the proposed method.
II. Data model
The co-prime L-shaped arrays are nest arrays which can be decomposed into two uniform L-shaped sub-arrays with 
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III. 2D PM algorithm and Phase ambiguity elimination
In this section, we first apply PM algorithm to sub-array to obtain the DOA estimations.Then verify that the phase ambiguity can be eliminated by combining the estimation results of the two sub-arrays. A. PM algorithm According to [5] ,we can construct the matrix C as shown below 
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For Eqs. (4), (5), in the no-noise case, define matrix E as 1 1 Consider that one single source imping on the co-prime array located at ( , ) k k θ ϕ .The phase difference of adjacent receive signal along x-axis and y-axis can be expressed as 2 sin cos 2
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Advantage a. The method avoid spectrum peak search and don't require eigenvalue decomposition of received signal covariance matrix. It has lower computational complexity than standard L-shaped arrays.
b. The co-prime L-shaped arrays have better performance than the uniform L-shaped arrays with the same number of sensor elements when using PM algorithm.
V. Simulation results
The co-prime L-shaped array can be decomposed into two uniform sub-array with ,°° and ( )
The root mean square error (RMSE) of the estimations is defined as the performance metric:
where S denotes the times of Monte-Carlo simulations and α  , k s is the estimation of the kth angle α k for the sth trial (S=1000).
In this simulation, we first give the simulation results when 5 = SNR dB and 15dB , where 200 = L as shown in Fig.4 and Fig.5 . Second, we study the RMSE performance of the co-prime L-shaped array and the uniform L-shaped array under different SNRs as shown in Fig.6 . It is clearly indicated that the co-prime L-shaped array has better performance. Last, we study the RMSE performance of the co-prime L-shaped array in the setting with different number of snapshots L, as shown in Fig.7 . It is clearly indicated that the performance of the co-prime L-shaped array is getting better with L increasing. 
VI. Summary
In this paper, we have investigated the problem of 2D-DOA estimations in co-prime L-shaped arrays whose inter-element spacing is larger than half wavelength, which will cause phase ambiguity. To avoid spectrum peak search, we estimate the 2D DOA with PM algorithm. By combining the results of the two sub-arrays, the phase ambiguity can be eliminated, so we can obtain the perfect DOAs. It is shown that the co-prime L-shaped array has better performance and lower complexity than the typical uniform L-shaped array through simulations. 
